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Grapes collection (2 kg per sampling site) 
Small-scale spontaneous fermentations
Monitoring fermentation progress: Weight determination
108 grape samples 
3 vineyards x 6 sampling points x 2 sampling campaigns x 3 years
54 spontaneous fermentations
1620 S  cerevisiae isolates
PHENOMICS – Exploratory Workshop
March 2007, Göteborg
.
Methods for the genetic characterization 
of S. cerevisiae strains
Summary of the patterns obtained by all typing 
methods used. 
For each method a different number was 
assigned to distinct patterns
Commercial S. cerevisiae strains
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23   .
Primer δ1- δ2 1 2 3 3 4 5 6 3 3 1 7 1 6 8 3 9 3 10 3 9 3 3 3Interdelta 
sequence
HinfI
Primer δ12- δ2 1 2 3 4 5 6 7 8 9 1 10 1 11 12 13 14 15 16 17 18 19 20 21
1 2 3 4 5 6 7 8 9 1 10 1 11 12 13 14 15 16 17 18 19 20 21
 
typing
1 2 3 4 5 6 5 7 7 1 5 1 6 8 9 10 11 12 13 14 15 16 17
AAT5 AAT3 AAT2
RsaI
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Total distribution of strains
Vineyard C Vineyard A Vineyard P
2001 49 11 84
2003 44 46 66
2002 1 43 23
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291 unique genetic patterns (mtDNA RFLP)
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What are the genetic differences among 









































UPGMA, r = 0.70
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Euclidean distance _ UPGMA
R = 0.8
































V l ia enc a
Analysis of individual strains is not the 
appropriate approach !
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–
Wine Region – specific allele
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Allele (bp)
The genetic structure of S. cerevisiae populations
AIII (26)



































































0.45 0.65 0.85Correlation between 
geographic distance and 
ti i il it
(  ) number of strains analyzed
oefficient
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gene c s m ar y
Schuller and Casal, 2007
Intra-strain genetic variation of the commercial S. 
cerevisiae strain Zymaflore VL1
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Intra-strain genetic variation of the commercial S. cerevisiae 
strain Zymaflore VL1
1620 east isolates y  
100 isolates recovered from natural environments with         
mtDNA RFLP of the commercial strain Zymaflore VL1
Comparison with 30 isolates of the parental commercial 
Loci
Alleles (bp) of distinct microsatellite patterns
M
strain Zymaflore VL1
M1 M2 M4 M5 M6 M7 M8
ScAAT1 204/219 219 204 204/219 204/219 204/219 204/219
ScAAT2 372/381 372 384 381 372 372/381 372/381





ScAAT4 329 329 329 329 329 329 329
ScAAT5 219/222 222 219 219/222 219/222 222 219/222
ScAAT6 256/259 256 256 256/259 256/259 256/259 259
Nº of natural VL1
isolates 89 1 1 1 1 2 5
2.0
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Nº of parental VL1  
isolates 30 0 0 0 0 0 0
Intra-strain genetic variation of the commercial S. cerevisiae 
strain Zymaflore VL1























► additional bands ► more intense bands
microevolutive changes that may be consequences of adaptive responses. 
Nº of 
Percentage of genetic changes
Summary Isolates Microsatellite Chromosomal profile Interdelta patterns
Recovered VL1 isolates 100 (100%) 11 67 15
Parental  VL1 isolates 30   (100%) 0 7 3
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Phenotypic characterization of a S. cerevisiae strain 
collection
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S h i iacc aromyces cerev s ae 
Strain collection
Minho
2001 – 2003 





Number of isolates 2520 620 1080 2160 6380
S. cerevisiae strains 
(unique genetic profiles) 340 * * 100 440
*   iongo ng
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Phenotypic characterization of a S. cerevisiae
t i ll tis ra n co ec on
Colony morphology in GMA medium 
(Kuthan et al., 2003)
225 strains smooth colonies
Microsatellite patterns of strains with characteristic phenotypes
65 strains fluffy colonies
   
strains
119 384 346 192 237 235 177 136 242
VL1 S1 S2 S4 A14 ACP10
loci
171 204 204ScAAT1 171 171 198 171 201 201 171 222 201 171 219 201 201 195 201
ScAAT2 381 357378 378 375 375 357 357 351 375
372
381 378 378 378 369 381
ScAAT3 262 259 265 247 265 247 271 250 250 265 247 241 265 247 256265 262 277
ScAAT4 329 341 341 329 329 329 329 329 329 329 329 305329 329 329 329
ScAAT5 219 219222 216 222 216 219 219 222 222
219
222 222 222 222 216 219
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ScAAT6 256 253259 253 256 256 256 256 259 256
256
259 256 256 256 256 259
Phenotypic characterization of a S. cerevisiae
strain collection




Fermentative andEnzymatic activities    
aromatic profiling
Selection of a genetically most 




Molecular markers that 
correlate with specific 
h t / t it
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